A low-cost and simple method has been developed for the preparation of human or animal protein-based adsorbents for use in the thyroid hormone uptake test. A combination of sodium sulphate precipitation and glutaraldehyde polymerisation of pooled whole serum or purified albumin preparations was employed to yield a fine solid-phase suspension which eliminates the need for capping and rotating assay tubes. Results for 107 samples obtained by this method correlated well with those obtained by use of a commercial kit.
The thyroid hormone uptake test (THUT) is commonly used in conjunction with total T4 estimation to obtain a more sensitive index of thyroid function. Several adsorbents have been proposed for use in THUT assays, including red blood cells,' ionexchange resins," charcoal.P and Sephadex.s These adsorbents suffer from various disadvantages ranging from dependency on time and temperature to the requirement for capping, uncapping, and continuous rotation of assay tubes. Recently, Amersham International produced a T3-Uptake (MAA) Kit utilising macroaggregated albumin suspension which proved superior to those mentioned above.
The purpose of this study is to describe the preparation of protein-based adsorbents from easily obtainable and low-cost raw materials and its application in THUT assay.
Materials and methods
from 56 apparently healthy volunteers (36 men and 20 women not on oral contraptives), 6 pregnant women, and 22 hypothyroid and 23 hyperthyroid outpatients attending the thyroid clinic. The serum was separated and kept at -20°C until assayed.
METHODS

Preparation ofalbumin-based adsorbent
Forty-five millilitres (10 g) bovine albumin solution was diluted to 400 ml with distilled water and the pH was adjusted to 5·5 by dropwise addition of glacial acetic acid. Two hundred grams sodium sulphate was added (50 % final concentration), and the mixture was stirred for 1 hour before the addition of 0·25 ml 75% glutaraldehyde and kept overnight at room temperature. Dialysis against running tap water for 24 hours was followed by centrifugation and decantation of the supernatant which was repeated three times. Finally, the aggregate was suspended in 500 ml assay buffer.
REAGENTS
Bovine albumin solution, 22 %, was obtained from Ortho Diagnostics Inc (Raritan, New Jersey, USA). Triiodothyronine-Uptake (MAA) Kits and 125 1_ triiodothyronine (more than 1200 fLCi/fLg) were obtained from Amersham International Ltd (Bucks, UK). A pool of Australian-antigen-negative human serum (rabbit or sheep serum can also be used) was prepared from out-dated samples sent to the laboratory for routine investigations. The assay buffer was 0·05 mol/I barbital/boric acid, pH 8·8, containing O· I % sodium azide.
Preparation of whole serum-based adsorbent
The pH of pooled human serum (400 ml) was adjusted to 6·8 with NaH.PO,. Absolute ethanol was added to a final concentration of 25 % (133 m\) and the precipitate was centrifuged at 1500 g for 30 minutes. The supernatant was dialysed against running tap water for 24 hours before its pH was adjusted to S· 5 by dropwise addition of glacial acetic acid. The solution was diluted to I· 5 litres with distilled water, and 750 g sodium sulphate was added (50% final cone.). The mixture was stirred for I hour before the addition of 0·25 ml 75 % gluta-SAMPLE COLLECTION AND HANDLING raldehyde and kept overnight at room temperature. Fresh fasting blood samples (15 ml) were collected The dialysis and washing steps were carried out as 233 described above. The aggregate was suspended in 500 ml assay buffer. For both assays, incubation for 20 minutes at room temperature is followed by centrifugation, decantation, and counting the radioactivity of the adsorbent. Experiments were performed in order to optimise the assay in terms of precision and discrimination between samples with high or low thyroid-hormonebinding capacity. The final conditions were as follows:
For assay employing albumin adsorbent, this reagent is added already pre-equilibrated with the tracer. Thus the assay involves only two additions: seven lots of serum-adsorbent were 8·7 and 6·2 %, respectively.
Correlation studies between a commercial T3 Uptake test (Amersham International) and those developed in our laboratory using the two types of 
Results
Results obtained with the commercial T3 Uptake (MAA) Kit were converted to Thyopac-3 Units according to the manufacturer's instruction (conversion table).
Using a single lot of the two types of adsorbents, the 'within-batch' coefficients of variation, assessed by 20 simultaneous analyses of low, normal or high THUT quality control samples, were 2·5, 3·4, and 3·1 %, respectively, for the albumin-adsorbent method and 2·7, 4·0, and 5·0%, respectively, for the serum-adsorbent method. The 'between-batch' coefficients of variation assessed by analyses of the normal quality control in 10 consecutive assays were 3·9 and 5·7 % for albumin-adsorbent and serumadsorbent methods, respectively.
The coefficients of variation for a normal quality control using three lots of albumin-adsorbent and Comparison between the reagent costs of the THUT assay described in this paper and a commonly used kit Technically, the use of albumin-based adsorbent is favoured only because it can be added to assay tubes pre-equilibrated with the tracer. Prolonged assay incubation time will be required if such premixing is desired for serum-based adsorbent, probably due to the presence of thyroid-binding globulin and thyroid-binding pre-albumin.
In summary, several aspects of the two methods described in this paper are advantageous when compared with any of the existing procedures and available commercial kits in terms of simplicity, reliability, and cost. 
Discussion
The measurement of total T4 and/or T3' in conjunction with THUT continues to be a common routine laboratory investigation of thyroid function in spite of the recent introduction of commercial radioimmunoassay kits for the estimation of free T4.
We describe here a simple procedure for the preparation of protein-based adsorbents from inexpensive and readily available raw materials. The quantities we handled, which can be scaled up without difficulty, were found to be sufficient for approximately 10 000 assay tubes, and hence the calculated cost of reagents is less than one-thirtieth of the cost of using a commonly employed commercial kit (Table) .
